Osmium tetroxide and ruthenium tetroxide are complementary reagents for the preparation of epidermal samples for transmission electron microscopy.
Ruthenium tetroxide and osmium tetroxide were compared as post-fixatives in the preparation of human epidermis for transmission electron microscopic examination. Both reagents revealed characteristic lamellar granules within the granular layer and extruded lamellar granule contents in the upper granular layer. The transformation of the granule contents into multilamellar sheets at the interface between the granular and cornified layers and the persistence of these sheets through all levels of the stratum corneum were demonstrated only with ruthenium tetroxide fixation. Therefore, the reactivity of osmium tetroxide with isolated epidermal lipids was examined. The failure of osmium tetroxide to reveal membrane structures in the stratum corneum can be explained by its inability to react with many of the lipid components of these membranes, rather than to selective removal of lipids during tissue processing, as was formerly believed. Ruthenium tetroxide, a stronger oxidizing agent than osmium tetroxide, overcomes this problem but has other severe limitations as a post-fixative.